Inhibition of DNA replication in Saccharomyces cerevisiae by araCMP.
Cytosine arabinoside (araC), a potent inhibitor of DNA replication in mammalian cells, was found to be completely ineffective in Saccharomyces cerevisiae. The 5' monophosphate derivative, araCMP, is toxic and effectively inhibits both nuclear and mitochondrial DNA synthesis in this organism. Although wild-type strains can be inhibited by araCMP, dTMP permeable (tup-) strains were found to be much more sensitive to the analogue. In vivo labelling experiments indicate that araC enters yeast cells; however, it is extensively catabolized by deamination and breakage of the glycosidic bond. In addition, the analogue is not efficiently phosphorylated in S. cerevisiae owing to an apparent lack of deoxynucleoside kinase activity. These results provide further evidence that deoxyribonucleotides can be synthesized only through de novo pathways in this organism. Finally, araCMP was found to be recombinagenic in S. cerevisiae which suggests, together with other previous studies, that, in general, inhibition of DNA synthesis in yeast promotes mitotic recombination events.